. The studies were based on museum collections as well as the author's own collections. During the research approximately 21,000 specimens, representing 95 taxa, of mining bees of the genus Andrena from Poland were identified. The species discussed in the paper are known from single or just a few stands in the country. The following information is provided for each species: short diagnosis, remarks on general distribution, bionomics, published records from Poland and confirmed Polish records based on studied collections. The text is accompanied by SEM micrographs showing diagnostic characters and distribution maps.
INTRODUCTION
The genus Andrena Fabricius, 1775 is the largest bee genus in Poland with 95 species recorded so far (Dylewska, 2000; Motyka & Bystrowski, 2016) . There are approximately 1,500 representatives of the genus described in the world fauna (Falk, 2015) , most species occur in the Palearctic region (Osytshnjuk et al., 2005 (Osytshnjuk et al., , 2008 . Their common name 'mining bees' is derived from their nesting habit: females are 'miners' when making nest in soil. Most species usually nest in light soils, but some even in pure sand, usually in sunny and dry locations. The representatives of the genus vary in size: from 5 mm body length in some representatives of the subgenus Micrandrena, up to 20 mm in case of Andrena morio Brullé, 1832 (Falk, 2015) . The genus was surveyed in Poland by Prof. Mirosława Dylewska (1987a Dylewska ( , 1987b Dylewska ( , 2000 and other entomologists, but more information is required to assess the actual endangerment status of mining bees. The aim of the paper is to provide data on the distribution of six rare species of the genus Andrena in Poland and summarize information about their bionomics and general distribution.
MATERIAL AND METHODS
The research was carried out during the years 2010-2015 mainly in the entomological collec-Contribution to bee fauna of Poland. . Also, specimens from some private collections were studied, most of which were collected during the years 2000-2010. The bees were identified and the data from the labels were stored in a database. The information about distribution and bionomics of mining bees was also gathered from published papers (e.g. Dylewska, 2000; Osytshnjuk et al., 2005 Osytshnjuk et al., , 2008 Falk, 2015) . For each species, the information of known Polish localities is presented with the UTM coordinates. Distribution in Poland is also shown on maps, each with symbols representing various types of records: -published ones -taken from available papers, -confirmed published ones -when we could verify voucher specimens of published studies, -unpublished records -based on studied material in various collections, apparently not published earlier.
The zoogeographical partitioning of the regions of Poland follows the one used in Catalog of Polish Fauna (Burakowski et al., 1978) . SEM images were taken at the Laboratory of Scanning Electron Microscopy, Museum and Institute of Zoology, Polish Academy of Sciences, Łomna (Hitachi S-3400N). Abbreviation used in the text: NP -National Park [eg. Ojców NP = Ojców National Park] USMB -Upper Silesian Museum in Bytom * -missing data, e.g. day, month or year
RESULTS

Systematic part
During the research about 21,000 specimens of mining bees of the genus Andrena from Poland were identified. In a later part of the paper, information about six either very rare or scarcely recorded species in the country is presented. (Scheuchl & Willner, 2016) . Univoltine. Bees fly in May and June (Dylewska, 2000) . A. pandellei prefers sunny open habitats and forest edges. Oligolectic species, collects pollen from flowers of the genus Campanula, mainly C. patula (Scheuchl & Willner, 2016) . Nests in aggregations of various size in open or sparsely vegetated areas (Osytshnjuk et al., 2008) . Kleptoparasites are the cuckoo bees Nomada braunsiana Schmiedeknecht, 1882 and N. striata Fabricius, 1793 (Celary, 1995 Spread out over Europe except in its northern parts, as well as in Turkey and the Caucasus. Univoltine. Bees fly in May and June (Scheuchl & Willner, 2016) . They prefer sunny and dry habitats, both unforested and with sparse shrubs and forest edges. Oligolectic species: collects pollen from flowers of the genus Campanula, mainly C. sibirica (Scheuchl & Willner, 2016) . They nest in sparsely vegetated ground. The cuckoo bee Nomada braunsiana Schmiedeknecht, 1882 is a kleptoparasite in nests of A. paucisquama (Celary, 1995) . Stylopised adults are sometimes observed (Scheuchl & Willner, 2016) . Published records (Map 2): Pomeranian Lakeland (CE20 Zbocza Płutowskie reserve - Banaszak, 1975 Banaszak, , 1980 Banaszak, , 1982 Pawlikowski & Kowalewska, 1998; Banaszak et al., 2006) (Fig. 2 ).
Transpalearctic species, distributed in the temperate and boreal zones of Eurasia from Spain to the Far East and northern China (Scheuchl & Willner, 2016) . Univoltine. Bees fly from the end of June till August (Dylewska, 2000) . The bees occur in various habitats, from meadows and sandy grassland to gardens, parks, forest edges and forest clearings (Dylewska & Wiśniowski, 2003) . Oligolectic species, collects pollen from flowers of the carrot family (Apiaceae), e.g. Aegopodium podagraria, Angelica sylvestris, Anthriscus sylvestris, Daucus carota, Falcaria vulgaris, Heracleum sphondylium, Laserpitium latifolium, Selinum carvifolia (Dylewska, 2000; Celary & Wiśniowski, 2003; Scheuchl & Willner, 2016) . They nest in either bare or sparsely vegetated ground, usually solitarily, sometimes in small aggregations (Scheuchl & Willner, 2016) . The cuckoo bee Nomada errans Lepeletier, 1841 was recorded as the kleptoparasite in nests of A. nitidiuscula (Celary, 1995) . Adults were sometimes stylopised by Stylops hammella Perkins, 1918 (Scheuchl & Willner, 2016 The mesoscutum and scutellum shagreened, and gonostyles in comparison to A. nitidiuscula narrower and longer (Fig. 3) .
Subpontic species, distributed throughout central, eastern, and south-eastern Europe; isolated record in north-eastern Turkey (Scheuchl & Willner, 2016) . Probably bivoltine: the first generation occurs from May till the beginning of July, the second in August (Dylewska, 2000) ; in Germany there is one generation (Scheuchl & Willner, 2016) . The bees prefer forest edges and flowering meadows (Dylewska & Wiśniowski, 2003) . Oligolectic species, collects pollen mainly from flowers of the carrot family, e.g. Aegopodium podagraria and Anthriscus sylvestris (Dylewska, 2000; Scheuchl & Willner, 2016) . There were no data on nesting and klep- The presence of the species in Lower Silesia, where three males were collected in the 1880s, requires confirmation.
Subgenus: Poecilandrena Hedicke, 1933
Andrena potentillae Panzer, 1809 Diagnosis In both sexes, the distance between lateral ocelli and the edge of the head equals half of the diameter of the ocelli. In males, the dorsal lobes of gonocoxites weakly developed (Fig. 4) . Occurs in Europe except its northern parts, as well in Southern Russia and Kazakhstan (Scheuchl & Willner, 2016) . Univoltine. Bees fly in April and May (Dylewska, 2000) and prefer sunny and dry habitats, gravel pits, sand pits and sandy grasslands (Dylewska & Wiśniowski, 2003) . Oligolectic species, collects pollen from flowers of Potentilla sp., e.g. Potentilla erecta, P. neumanniana and P. tabernaemontani (Ruszkowski & Gosek, 1999; Dylewska, 2000) . Nests in aggregations of various sizes (Dylewska & Wiśniowski, 2003) . The cuckoo bees Nomada guttulata Schenck, 1861; N. ruficornis Linnaeus, 1758 are listed as kleptoparasites in nests of A. potentillae (Celary,1995; Dylewska & Wiśniowski, 2003) . Published records (Map 5): Pomeranian Contribution to bee fauna of Poland. Remarks: During research on the published records of the species as well as specimens in collections, most information about the distribution turned out to be rather old. Current localities of A. potentillae are grouped in two regionsone is the area between Poznań and Toruń, and the other covers southern parts of both the Kraków-Wieluń and Małopolska uplands. As with A. paucisquama, the species seems to migrate mainly along valleys of big rivers, including the Vistula and Odra and their tributaries.
Andrena viridescens Viereck, 1916
Diagnosis In both sexes head and thorax with a green-blue gloss. Gonocoxites of the males with well-developed dorsal lobes (Fig. 5) . The bee is distributed in Europe except in its northern parts, and it was recorded also in the Caucasus (Scheuchl & Willner, 2016) . Univoltine. Bees fly from April till June (Dylewska, 2000) . A. viridescens inhabits extensively managed grassland areas, ruderal habitats, sand pits, gravel pits, clay pits, forest edges, parks and orchards. Oligolectic species, collects pollen from flowers of Veronica sp., mainly Veronica chamaedrys (Scheuchl & Willner, 2016) . Other plants may be the source of nectar, e.g. Crataegus sp., Fragaria vesca, Lamium purpureum, Medicago sp., Potentilla neumanniana, Taraxacum sp. They usually nest in small aggregations in sparsely vegetated ground from sand to loess (Scheuchl & Willner, 2016) . The cuckoo bee Nomada atroscutellaris Strand, 1921 is known as the kleptoparasite in nests of A. viridescens (Celary, 1995 Map 5. Distribution map of A. potentillae in Poland: p -published records; n -verified published records; l -unpublished records.
